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ABSTRACT

Diabetes mellitus (DM) is a rapidly growing non-communicable disease in Nigeria, posing a dual challenge by
increasing the national burden of chronic disease while exacerbating susceptibility to infectious diseases. Immune
dysfunction associated with diabetes, including impaired innate and adaptive immune responses, compromises the
host’s defense against pathogens. This immune dysregulation predisposes diabetic individuals to both endemic and
emerging infectious diseases such as tuberculosis, malaria, Lassa fever, and COVID-19. The interaction between
diabetes and infectious diseases creates a syndemic environment where chronic hyperglycemia amplifies infection
risk and worsens outcomes. This review synthesizes current pathophysiological mechanisms linking diabetes and
immune dysfunction, explores the epidemiological patterns of diabetes-infection comorbidity in Nigeria, and
discusses implications for public health policy, surveillance, and integrated disease management. Strengthening
metabolic control, infectious disease monitoring, and health system integration is essential for mitigating the
compounded burden in Nigeria’s evolving epidemiological landscape.
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INTRODUCTION

Diabetes mellitus (DM) has emerged as one of the most pressing public health challenges globally, posing significant
threats to individual well-being, healthcare systems, and economic stability. Characterized by chronic hyperglycemia
resulting from defects in insulin secretion, insulin action, or both, diabetes is broadly classified into type 1, type 2,
gestational, and other less common types [1-67]. Among these, type 2 diabetes accounts for the majority of cases
worldwide and is strongly associated with lifestyle factors such as unhealthy diets, physical inactivity, obesity, and
urbanization. The prevalence of diabetes has surged over recent decades, with the World Health Organization
(WHO) estimating that over 537 million adults worldwide are living with diabetes, a figure projected to rise to 643
million by 2030 [7-107.

Sub-Saharan Africa is experiencing one of the fastest-growing burdens of diabetes in the world. Rapid urbanization,
dietary transitions from traditional to energy-dense diets, sedentary lifestyles, and population aging are driving this
increase. In Nigeria, Africa’s most populous nation, the diabetes epidemic is particularly alarming [11-167. Current
estimates from the International Diabetes Federation (IDF) suggest that approximately 5—6 million Nigerians are
living with diabetes, though the true figure may be higher due to underdiagnosis and inadequate healthcare access.
This burden is compounded by a high prevalence of infectious diseases, including malaria, tuberculosis, HIV/AIDS,
and viral hemorrhagic fevers such as Lassa fever, which remain endemic or epidemic in various regions [17-227.
The interaction between diabetes and infectious diseases is complex and multidimensional. Diabetes mellitus affects
innate and adaptive immune responses, leading to impaired chemotaxis, reduced phagocytic function, and altered
cytokine production. These immunological changes increase susceptibility to bacterial, viral, and fungal infections,
while simultaneously impairing the body’s ability to resolve infections effectively [23-287. Conversely, infections
can precipitate hyperglycemia, induce insulin resistance, and exacerbate existing metabolic dysfunction, creating a
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bidirectional relationship that complicates clinical management. For instance, patients with diabetes are more likely
to experience severe manifestations of tuberculosis and malaria, delayed wound healing, and higher rates of infection-
related complications [29-337. Understanding these interactions is critical in a country like Nigeria, where
healthcare systems are already under strain from concurrent burdens of infectious and non-communicable diseases
[34-397.

Despite the increasing recognition of diabetes as a significant global health issue, its interaction with infectious
diseases remains insufficiently explored in Nigeria. Most healthcare interventions have traditionally treated
infectious and non-communicable diseases as separate entities, with little integration between care systems or
surveillance. This approach leaves individuals with diabetes vulnerable to undiagnosed infections, delayed
treatments, and worsened health outcomes. Furthermore, healthcare providers often lack standardized protocols for
managing infections in diabetic patients, leading to inconsistent practices and subpar care. The dual burden of
diabetes and infectious diseases also carries profound socio-economic consequences. Patients experience longer
hospital stays, recurrent illnesses, and increased out-of-pocket costs, all of which exacerbate poverty and reduce
productivity. On a national scale, poorly managed cases of diabetes-associated infections contribute to higher rates
of morbidity and mortality, further straining Nigeria's already overburdened healthcare infrastructure. This issue is
compounded by insufficient public health awareness, inadequate screening programs, and the absence of integrated
diabetes management with infectious disease control. Therefore, a comprehensive understanding of the
epidemiology, pathophysiology, and clinical consequences of infections in diabetic patients is urgently needed in
Nigeria. This knowledge is essential to improve healthcare delivery, inform policy, and reduce the national disease
burden.

Pathophysiological Basis of Immune Dysfunction in Diabetes

The immune system is crucial for defending the body against infections, yet diabetes, especially when poorly
managed, impairs both innate and adaptive immunity through chronic hyperglycemia. High glucose levels disrupt
the function of various immune cells, particularly neutrophils, which play a critical role in the body's first line of
defense [40-457]. Hyperglycemia impairs neutrophil chemotaxis, phagocytosis, and microbial killing, with a reduced
oxidative burst a key process in pathogen destruction. Additionally, macrophages exhibit diminished cytokine
production and altered antigen presentation, further hindering the immune response. These defects create an
environment conducive to pathogen invasion and persistence. On the adaptive immune side, diabetes interferes with
T-cell activation and proliferation, weakening cellular immunity. Glycation of immunoglobulins, a common
consequence of elevated blood sugar, reduces antibody binding efficiency, impairing the body's ability to mount an
effective humoral immune response [46-517. Further, decreased levels of complement components and disrupted
cytokine signaling hinder immune coordination, resulting in poor infection resolution. Chronic low-grade
inflammation, a hallmark of diabetes, exacerbates these immune dysfunctions. This inflammation, driven by
advanced glycation end-products (AGEs), reactive oxygen species (ROS), and pro-inflammatory cytokines like IL-
6 and TNF-qa, contributes to endothelial dysfunction and tissue damage. These biochemical imbalances not only
impair immune surveillance but also elevate susceptibility to infections, including viral and bacterial agents,
compounding the overall health challenges in individuals with diabetes [46-517].

Epidemiological Trends in Diabetes and Infectious Diseases in Nigeria

The intersection of diabetes and infectious diseases in Nigeria is shaped by a complex interplay of epidemiological,
socioeconomic, and environmental factors. Nigeria has one of the highest diabetes prevalence rates in Africa, with
urban centers such as Lagos, Abuja, and Port Harcourt reporting rates of 5—-10%. This is largely driven by
urbanization, sedentary lifestyles, and dietary changes [117. In contrast, rural areas exhibit lower, yet increasing,
prevalence due to evolving socioeconomic patterns and better access to healthcare. Diabetic Nigerians are
particularly vulnerable to endemic infections like tuberculosis (TB), malaria, and HIV/AIDS. Diabetes significantly
elevates the risk of active TB, as it impairs macrophage function, a key component of the body’s immune defense.
This is reflected in higher TB prevalence among diabetic individuals, especially in urban areas [127. Similarly,
malaria poses heightened risks for diabetics, as hyperglycemia weakens immune responses, leading to prolonged
parasitemia and severe clinical manifestations. In the case of HIV/AIDS, diabetes complicates management by
exacerbating cardiovascular risk, dyslipidemia, and drug-induced metabolic issues, which can negatively impact
treatment outcomes. Emerging infectious diseases, including Lassa fever, COVID-19, and monkeypox, further
underscore the vulnerability of diabetic individuals. Lassa fever, endemic in many Nigerian states, causes more severe
complications in diabetics, likely due to impaired viral clearance and endothelial injury. The COVID-19 pandemic
revealed that diabetes is a major predictor of severe disease and mortality, mirroring global trends. Additionally, the
immunosuppressed state associated with diabetes can lead to more severe outcomes in other viral hemorrhagic fevers
and zoonotic infections, further emphasizing the need for targeted healthcare strategies for diabetic populations
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Socioeconomic and Health System Determinants
In Nigeria, the relationship between diabetes and infectious diseases is shaped by a complex interplay of
socioeconomic and health system determinants, which extend far beyond biological mechanisms. One significant
challenge is the diagnostic gap, where many individuals with diabetes remain undiagnosed due to limited access to
healthcare facilities, inadequate screening programs, and a lack of public awareness [14]. This results in unmanaged
hyperglycemia, which compromises the immune system and exacerbates the severity of infections. Furthermore, the
fragmentation of Nigeria’s health system further worsens the situation. Non-communicable disease programs, such
as diabetes care, are often poorly integrated with infectious disease surveillance and response systems, hindering
effective management of coexisting conditions. Socioeconomic disparities also play a crucial role, with poverty and
limited access to nutritious food contributing to both the development of diabetes and increased susceptibility to
infections [157]. Many individuals in low-income communities cannot afford healthy diets, increasing their risk of
chronic diseases and infections. Additionally, cultural practices and health-seeking behaviors can delay proper
medical intervention. In some areas, people may rely on traditional medicine or seek healthcare only when symptoms
become severe, which can prevent timely diagnosis and treatment of both diabetes and infections. These
interconnected factors underline the need for a more integrated approach to health care that addresses the
underlying social determinants of health while improving healthcare infrastructure and awareness to better manage
the dual burden of diabetes and infectious diseases in Nigeria [16].
Implications for Public Health and Disease Control
The coexistence of diabetes and infectious diseases demands a comprehensive approach, recognizing the complex
interactions between these conditions at both biological and social levels. One key strategy is integrated disease
surveillance, where diabetes screening is incorporated into existing infectious disease programs, such as tuberculosis
(TB) and Lassa fever control. This integration would not only enhance the identification of high-risk populations
but also improve the management of both diabetes and infectious diseases concurrently [177]. Strengthening primary
healthcare services is also vital. Expanding access to diagnostic services, affordable medications, and diabetes
education within primary healthcare settings would help mitigate complications associated with diabetes, while also
enhancing the ability of individuals to resist infections. In addition, health education and awareness campaigns
targeting rural and peri-urban communities are crucial. These campaigns should focus on promoting healthy
lifestyles, the importance of glucose monitoring, and strategies for infection prevention, thereby empowering
individuals to take proactive steps in managing their health [187. Furthermore, the integration of non-
communicable disease (NCD) and infectious disease departments at the policy level is essential for fostering
collaborative efforts. Policymakers should encourage research that explores the intersection of diabetes and
infectious diseases, such as through longitudinal studies that examine the specific relationships between these
conditions in regions like Nigeria. These studies would provide valuable insights, leading to targeted, evidence-
based interventions that could mitigate the public health impact of both diabetes and infectious diseases, improving
overall disease control and health outcomes for affected populations [197].
Future Directions
Future directions in the intersection of diabetes and infectious diseases require comprehensive, multidisciplinary
research to address emerging challenges. One critical area is investigating how diabetes alters immune responses to
specific pathogens, such as Lassa virus and Plasmodium falctparum, which are known to impact vulnerable
populations. Further studies are needed to understand how the altered immune system in diabetic individuals
interacts with these pathogens, which may influence both disease outcomes and management strategies. Another
priority is the exploration of vaccine efficacy within diabetic populations, as diabetes can potentially affect immune
responses to vaccines [207]. Research in this domain could significantly inform immunization policies, particularly
for diseases where vaccine responses may vary among individuals with chronic conditions like diabetes. Additionally,
the integration of digital health tools, such as mobile health (mHealth) platforms, holds great promise in improving
diabetes management and enabling continuous monitoring of infections in resource-limited settings. These
technologies can provide real-time data, empowering individuals to manage their condition more effectively and
enabling health providers to offer timely interventions. Urbanization and climate change further complicate the
landscape, as environmental factors are known to influence both the prevalence of diabetes and patterns of disease
vectors, such as those responsible for malaria and other vector-borne illnesses [217]. Multidisciplinary research is
needed to explore how urbanization, changing climates, and environmental factors collectively impact the health of
diabetic populations, especially in regions experiencing rapid urban growth and climate-related shifts. Addressing
these interconnected issues requires a holistic approach to improve both diabetic care and infectious disease control.
CONCLUSION
In conclusion, the coexistence of diabetes mellitus and infectious diseases presents a growing challenge to public
health in Nigeria. The immune dysfunction caused by diabetes makes individuals more susceptible to infections like
tuberculosis, malaria, Lassa fever, and COVID-19, thereby exacerbating disease outcomes. The bidirectional
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relationship between these conditions, where diabetes worsens infection outcomes, and infections worsen diabetes
control, highlights the urgent need for integrated health responses. Strengthening Nigeria’s healthcare systems by
improving diagnostic capacity, enhancing surveillance, and promoting patient-centered care is essential to address
this dual burden. Furthermore, public health efforts should focus on increasing awareness, especially in rural and
peri-urban areas, and integrating non-communicable disease management with infectious disease control. By
adopting a more holistic approach, Nigeria can improve both the management of diabetes and the control of
infectious diseases, ultimately improving health outcomes for affected populations. This integrated approach will be
vital in mitigating the compounded health challenges posed by these conditions.
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